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No mortar is used, but a little clay is plastered between the bricks. The height of the furnace hearth is about 31 feet above the floor of the building, on which the labourers stand, and the space underneath the hearth is either occupied by vaults or filled with well tamped rubble. The arch is usually one course of bricks (8 inches) thick ; the height between it and the hearth is, in long furnaces, about 24 inches near the bridge, and gradually diminishes towards the other end. This height is less in short furnaces. The best firebricks-are used for the fire-box and bridge, and for the hearth and arch of the first few feet of the "" laboratory." The remainder is made of common brick. It is necessary to have a damper in the flue to regulate the draught; the aperture of the flue should not be on a level with the hearth, as in that case the loss by dusting is increased. The brickwork of the furnace is supported by longitudinal and transverse iron braces which may be eased as the furnace becomes hot, in order to avoid any buckling of the walls. The working doors have cast-iron frames, and are about 15 inches wide and 9 inches high. The fuel used must of course be a long-flame coal, or wood.
For the particular purpose of roasting pyritic ores before ch 1 orination, the temperature on the working floor of the furnace is kept lowr when the ore is first charged in, and high in the later stages. If a single small floor is used the lire must be alternately checked and urged to secure these conditions. Moreover, when the roasting is nearly complete, the high temperature required renders the gases passing into the flue very hot, and so a corresponding waste of fuel results. To prevent this waste, it is customary for roasting furnaces to be built with a very long hearth, or to have several successive hearths, «o as to utilise the waste heat from the portion of the working floor next the fire. Furnaces with three floors at slightly different levels ure much favoured ; in these a charge remains for a few hours on each of the floors in succession. It is first placed on the floor farthest removed from the fire, and, after a time, is raked down on to the middle hearth, and thence to that nearest the fire, fresh charges being put on the spaces just cleared, so that there are always three charges in the furnace in various stages of oxidation.
The most usual form in the Western States of America is the '" •!-hearth/' in which the length of the hearth is four times its width, so that the dimensions are, say, width 15 feet, length 00 feet. In this ca,se there should be eight working doors on each side. Instead of three floors at different levels, a single continuous floor, sloping down from the flue towards the fire, has been used at many works in Australia, Mexico, and the United States. At Suter Creek a continuous-hearth furnace was 12 feet wide and 80 foot long, and the mineral was worked in three distinct, parts, as though there were three floors. The angle of slope is made large in some Australian furnaces, so that in the course of the " rabbling " or stirring, the ore continually travels towards the fire-box. Furnaces with two or three superposed floors are also used to a limited extent ; the lowest floor is next the fire-box, and communicates by a vertical flue with the floor above, and so on. The ore is charged in on the top floor, and after a time is raked down through the vertical flue on to-the next floor. In this case the floors are heated by the gases passing below them as well as above them, and fuel is economised. Morton's furnace,, subsequently described, is one of this kind with automatic rabbling.
The operation of roasting pyritic ore in an ordinary furnace with three-floors may be described as follows :~ The furnace being hot, and the flame-from the fire-box reaching completely across the first floor, the ore is charged

